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(54) VAPORIZER AND METHOD FOR EVALUATING VAPORIZING PERFORMANCE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vaporizer capable of reducing the generation of 
an unvaporized residue or particles. 

SOLUTION: Two atomizers 41 and 42 are provided in a vaporizing chamber 43. Liquid 
materials 4A and 4B having similar vaporizing characteristics are mixed in a mixed state, 
atomized from the same atomizer 41 and vaporized from a vaporizing surface S12- 
Meanwhile, a liquid material 4C having different vaporizing characteristics is atomized 
from-another atomizer 42, and vaporized from a vaporizing surface S1 1. Temperatures of 
the surfaces S1 1 and SI 2 are respectively independently controlled by temperature 
regulators 48 and 50, and respectively controlled to temperatures suitable for the 
materials 40 and 4A, 4B. As a result, partial unvaporization or thermal differentiation of 
parts of the materials 4A to 4C is reduced, and the generation of the residue is reduced. 
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(54) ^•fbS:fe±iyt^YkS©aYktttlHffifi;i^fe 



(57) immi 

[MWi^m ^-fkf-^ 3 2':><7)[i^g|54 1 , 
4 2 S-iSft. «IH,com-fl:#tt&fl-rS?««cW«4 A , 4 

«*if4 C{i. SiJ<7)RtligP4 2 J: 0 WSLT^^bffiS 1 1 

{:<J; ^mtth. ^-fbffis 1 1 , s 1 2<r>i&m±^ti^' 
-fixvTXiMt^^l 4 C ±5 J; 4 A , 4 B (cM L T^cfi 

JK^c^|J^$i^Tv^^. -e-cojsm, ?iif*«ist4A-4cc7) 
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mmwizmi^-t h ^-fbn tfc ^ ^T, 
t. 

Buiem-fbf-v W'N(7)F*Illio<ttf BulE^^tffi?- , BulBC V 

^mimwrni: t . -t^^^m^izm^'^tzmm^m.mH'pco 

[00 0 1] 
[0002] 

J&'^WiCD — ^tLTMOCVD (Metal Organic Chemic 
al Vapor Deposition) ^i}^hi>tiK X^s'^y rJ-^tzib-^ 

•1>C: tA^f^JS^^S/tt^jfiJffl^iXTV^I,, MOCVD^B 

i,zm^^hfix\^hcvYi:ffx ^mi^ tLx\tJ <y oy^ 



m^^m.mpnzmt-Ltzmi^m4ic v d u r^^mm 
isis-Bft^LT. mt^m^i^it-s-±x^^?>. 

[0003] 

mitzmmimizyt-i^^mjc.:^-/^^- ^^-th^t t^x-^ 
ts:\^t , ^%imm'^%^Lxumzmt.^t<¥t^Lfz 

•9, :;7;L-t^oTC VD D T ^' ^ ^ -C-jS 

m.cri^'if^Wi-^LX-b-iomt-thi^-^. fife^tioT^ 

tfziim:9rm-th a t i,zxhmm^^^ L^-r*^o7t . 
hfcMzii^ m^<^m\:^mzMtx^<mm^mm-t 
< , 'mL^tK.tzm-'mnwf^^ ^h\^o <^t>^w^x'h o 
[0004] -i^wm^mi. mw:^mm,'^^m^w, 

-n'^^^m-h^Lh^zhh . 

[0005] 

( 1 ) m2 iznmw-f xmm-t^ t . imm i (o^m 
«±, mi&l,z^n^ixfz%■^t'^-^'y^<2l[f^^mi^^^m.^ 

m^tifzmmim^^it lxcv DfS.mmmizm^-t^ 
m,^t^2i,zmm^ti. m'fi:-^-vWN'2 ip^tc ^^Cf-v 
y^N'2 i<5DSJgt{434i:(3SjK*fIffli^tg^«-ft;MS i ^ 

( 2 ) m5^zmmmfxm.m't^ t , mim2o^%m 
ji. Siaicffi»$iiJta-ft;^-^>-A4 3rt'vaiccoa^#: 

4C5ri«ISU. iiS^^ii;t:?g#^t44A-4 c^^-fLL 

TcvDjgM^sc«*&t-i.m'ftf§4otciiffl$^, m 

1 . 4 2 t , ffiittfOi»^gP4 1.42 i>zn^-t^ 

xo{z^^%mih>ix^ ^ti^'ixm.inziEJS.mm^mrj:% 
-fffisii. s\2bimx.x±.^<r)m^imm-^, 

( 3 ) iS5^ii3oM4. i«*3Si ^Ac{4i»5i?3i2(cie 
idom-fbfsicfcv^T. $\'fb^^>->'N'4 3(c{i;. 7ic^::tr(t] 

tcj^^SLTl^lMO— SPSr^^tES 11. S\2b-thn 
«av|Sl4 5*%M$ix, '?-c0RM)S?|Sl4 5(C^LT-?g* 
MfAA A~4 CSrlSiSTOftfltciH^-r?. J: d {cL/ci,<7) 

( 4 ) M*JB4 0fgB^(4, i«il<lSl~if5l<JI30l^-r*l 
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ctlA'^-ftffiS 11, S 1 2^, CVD^^^amig? 

( 5 ) ii2tcmwi-(fciMBj-r^ t , m^m5<^^m 
-r s ^ i: j; D±acoaw^»js-t-?> . 

[ 0 0 0 6 J =5rJ3, *%BBcom^lSiBJ't-&±IE^H^ 
[0007] 

-mitonMcoj^.m- 

ixhi mmim tnM) ^^n^-ti, mwt^mmtikmmx 
h'o. m^^ixfz mw^m<.imt^ 2 X'%.i\L^ kxcy) 
v^M(ciS(t^>iifcc VD u T^S'i.zmit^^ix^. mt 

h 0 . -^m^mmmt lxh Ba, sr, Ti, Pb. 
[00081 \mmAm^iimm. 1 {cisff^jn/^wi^i^^ 

3A, 3B. 3C(C{i. IVIOCVDtCfflV^^>ni.?S#:« 
^4 A, 4B. 4 C*^'5ti«$ixTU-g.. mtlt. B ST 
M (BaSrTiBS^l:)^) S:J^-r-i.^-^tC(i, WMXh^B 
a, Sr, T i $-fl-tiJ§^jTHF ( tetrahydrof uran ) 
■timL7ti.c7)*smW*^f4 A, 4B, 4CtLTfflV^ 
^ix-i> , ^ fc, V$S'J§§I3 DlCJiTH F*nM'J4 D L 
T3t«§iXTV^^. ^S3A~3D{4JK^:|<7)SSj{c 

(00 0 91 #^tl3A~3D{C{4. + 
^-Shf^iM^-f >-6A-6Di:*^'«^$iXTV%?,<, 
ts3 A— 3 D|*]lc^-r-i^';^'X5-f ^5 S::r^UTf-^- 
7-^ yeA-eo^t^fL-eixtfpLtBSfLi,. f^iM^-f 

yeA-eotcffLtii:? 4 A- 4 C *5 J; 

lAlg^'J 4 D {4 , :^'xmzX'oX^io izW^ 5 > 6 E 

[00 10] m^y^ y6E\,Z\i^\^)T:^X'7-<>7 
t-^h^^rUTiiXtmif^^fihXot.zt{:'^Xii^ . 
U Tij:x , ?Sf*:«t4 4 A ~ 4 C J; VJS^fiJ 4 D {4m?lS 2 



«^ A- U T ;^.X 5 y 7 :)>■ L T ^ U T A^iat|^ ^ 
ilTfc 0 , %it^tlfzmmi,i^\ 'J T;<7.X{c J; o T C V 

[0011] ^-^-'J:^'XiiX-(/^^r 'JT:fjMZ 

i). ffjI^W ^-GA— 6E(Ci3(tSMti|sW44 A 

—4 C^?f S1J4 D<7)vf gfi(4?-# Sfi(t{SlS-r'l>^7)3&^"if 
t L < . ***fecOff^ffi.T'(i , ^jM^-fveA — 6C{;{4 

[00 12] =&f^jl5-f >6A--6DlC{4, -eX7D- 

>t-^8A-8Dj3j: ifimmMin # ?TifiMiiP^ ^vi^y 9 

A-~'9DifimfhflX\^h. VX:70— ^-^SA—S 
DT1S#:«ft4 A— 4 Cfe J;l/B»ij4 DcO»gfi^#^^ 
toojSl:$i)ffl)>'<>'l/y 9 A— 9 D S-Sijffll L T , ?Sf*c^t 
^4 A— 4 CiiiiV^mmA D<r>^^.&.t<mmt J: o (~ 
L•Ct^^„ ^iS, ^JM5-f veEcO^YtfiltHUl'Sdf^ 

^-iSftr , ?s«4t^44 A— 4 c cr>m.-^^m^ J: 0 r*I±S^ 

■ttl.J;d(CLTt^V^, $^>tC, #?gf*:WI^4 A— 4C 

<7)»m$-s)ji»-r i>»ss$ijp^N';u7' 9 A— 9 D t,zftt X , 
[0013] m2-^mAi.t%im2mm^n^-tmx'h 

0, lll2{4M-fb^2&iE®*-^,a3tK®[a, I13mi2 
<7)A-A' BfffiH. ll4tiia20BaJ(7)fiS:^ST-$)-i., 
I12lc^n-rj:^{~, m-ft§5 2(4?S^m*^4 A-4C^I5 

itthmtu 20 1. mm 2 0 x-mit^fitzmwmfA 

A A-'ACi^ ^t,z%itthmt^^y^<2 Ih^iMt 

X\^h. %^ti-^y^'^2 lcr)'J-^y^<^iii2 l aizli^ 

(0^K**:'jr^) izm^i-hnmmm2 2^m 

I.. yyy=J2 1 b{4-?-vWN'*#:2 1 a{C*^tT«^ 
J; d^rJS-^tm, yyyi^2 1h^nLXPim^m2 2 

^i^mikixmm'ifo, 

[0014] 15-fbgP2 0W4, fl^iH^-Y y 6 EA-4.^#: 
««4 A-4Cc7)?l-^?S*^«*&$fL^i:fct>tC, =3?^-^ 
T:fjXy-i y7iiYLX^-^UT0Xt><m^^ixi>. m 
4 CO B m::*;a(c^-r J; 3 . i^-^mti J: l/^r a- y TA' 

xt^^i,m'^i,mmm'^ 23 1 mmw^ 2 4tt)^h^ 

l.2tt««jt^*LTi5 0- l*lfiie«2 3cOF*]gB2r?I-& 
2 ffi?)£«,®Ti}Sii , Wie^ 2 3 1 ^'HilMB* 2 

4 i: coracoswsra^df.^ ij T^'x^^sfii. . mm2 

0 c7)5feiffigP^Hc{i:^ 'J 7 -f XgPff 2 5 i^tiXH 
•5 , ^-v 'J r;i?X{4|*l(liet 2 3 t :t 'J 7 ^ >^g|5$r 2 5 

«#44 A~4 CC0?I^JiS{4|*I(B!liai=2 3(r)%^f)'(:>m^ 
tti^xm.\i^-fh. 

[0 0 15] m2\,z^-tXoi,z^ m-im2 0cri'y-i^y 
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h28 *«Stt ^.^iTtJ 0 . Z COJ^aii^'-V -y h 2 8 *>4> 
T:^tc®t>'S<^a]n -y h'l^(3±iB2a'i=5!)^'ieiS$ixT V. 
^ , ±a5 Lt^c^ y 7 >f XgBW 2 5 fiMszi *<7)ffiV 

134 i7) i -5 {-?HIIie« 2 4 cO^iiaJ^i: 

spirit LTtiltgLTV^^. 

COO 1 6] ii2<^^^t:gp2 otcj: 'om-it^tLfzmmt 

fi4A-4C{i, R«Sv|i|2 2c0^^l:SI55fe4ffiSI5i:«[^^ 
&ffi(cr6l{fCRtai$^i. ia3t::^K-r<i:3(cP31iJS?|5l2 2 

/n2 1 {CJib-:^ h 1— h 9*-m(t^>ixTl^T. ^^LvS 
JSJil±i:^.|,J:dtci&JS$W$^iTt^.g.. ^<r>fzib. m 

r c V D y r 7 i^'^t in (i>tL .g> . 

coo 1 7] ^^t:f-\'>'^'?2ts#c2 1 a}3j:lJ^y^yiy2 
1 btciSft^iXJtb-:5'h 1— h 9/&^lS(t'^>ixTt3 0 , 
^<7)F^<7)t-:^'h l—h 3{±aK-fey-9-3 OTI^tB^n 
/ijSStcSo'V^TjS^PfilS^aS 2 (Cot OftW^ixS, 
—:fj. t-^h4--h 9«v5je-fe>-»f 3 lT-^ai$fL7t: 

vagtc^o'v ^-cjSjKiiSJ^a 3 3 (c j; o ix-s. , n 
mmn2 2cop^mmii±mti''mtmt Ltntg-r 

2 , 3 {cs^-r J; d (c . 4 A— 4 c (imSB 2 

0*^^.{m'lSii:T:^r6](ciltii$/i-S.7t46, ia3c7)Dips 1 

liumLi-zi^^X'i. . m-fbS ( mWmAA A-4 CcOJjS 
S) ^-fbffiS lCO?afi«i^-fL^tCj; OffiTL 

T^^b® S 1 ^z^%it^-9fi}mti.i. LX^\^^-r< ts: 

[0 0 1 8] ^.1-C\ ^m<^<r)^mx\t. 02. 3fc^ 
fJ; dlCffiS ItfOjfi^tCigtt'^n/ib-rfh l~h 3i: 
-fcOffiOh-^ h 4 — h 9 t Sr-etl-fixSWciOjajKifilfiiS 
^a 3 2 , 3 3 X-nm L . ^-(t^OfttftC i> ^-(k® S 1 O 

\^ifmm^hts:hi.o\.zmm-h ^o^z\^tz. -tta 

io*>. W.mim4A--4C}5j:X/^cDT^M.lzmtXh- 
^ h 1 - h 3 ^vl^dff- Sr PItf L . ^ibffi 

Sl<7)&m^&»i^mz-t^. mx.i£. .%X;t.;U^'-5r 
if^LT , m-ft® S 1 cr)?aK^^^b^^ 1 co-SJS. 

x<omibizmm-thb, mi^m-\4A~-4c<7)^m^ 

[0 0 19] t^^T\ ^-fl:^-\'WS-2 msUSWT' 

jfrn^tihrn^—mwiXh^^K mmt Lxmm-t^ 
Pimmm2 2commtmt^mm4 a-4 ct^t^Km-t 

II® i: mi^n4 A-4 C t ^O^Jt-^ISi-T^T'cyXC, 



cvDizx ^fS.m^tim^&mizzi-T-^ y-z^^x 

0l,zL-fz. mil^. BSTIi (BaSrTiK^Dl) 5:fi!<Jlf 
MliZa-y- ^y-y-th, -f-f^f^*, P3i^S-S<7)SUSM 

®«±3-r >f yr^tifzmzx'o^m^fi. mt^titz 

^tLTti, BST^<7)fi!l(C. PZTH (PbZrTiK) . 
STOM (SrTi02) . TiOzM. SBTJl (SrBiTaK-ft 

[0020] -m2cr,mmmm- 
m5\±-^%mcn>m2cr,mmcr,mm^^-tmxh'o . m-ft 
^^wi3mii,z^Ltzmx'hi>. iMLtzmi (^mt^crm 

iti-^ y^<mzmmLx%^tth Xoiztx^^^. l*^ 

L ^r*i , 4 A — 4 C com^Mi^ti J: l/m-ft 

(oxd(,z^ mmim4A~~-4C(7)m.-^w.im-<7)^^m 
c 0 0 2 1 ] aetc^-r ct 3 ?g#:«fi4 

A. 4 B*J(2{JI3l-co^^M^JK*5J:t>'mft?ajS^^rL 
TUT. 4 C i ?/m-fb?SS*-''?- 

mAAA-AccomtfrnKT,^. r,^, r^^axx/^ 

® S 1 ( la 3 #BS ) <75a«T 1 {ill 6 tc^nf J: o 

[0 022] L*>L, ?S#:W*^4C(z-:>UT«i^^L*^'5I 
«g^^r>)r0^o^aJSrM-^LA-'^Tfci^, ?S#:tt^:|4A. 4 
B t::-ov %T ti^^W-M*^'^ t & I'" D ^ 0 tofijK'C^jLA^'tf 

[0023] -e^T', *ll)!iSc7)ff^.^co^^bS4 OTfi, 
mWmAAA, 4 Bfc^S#:«?^4Ci;2:. -^ilWfei 
(::?aS$iJ<W5rig^~oo^-fb®S 1 1 , S 1 2X%\t-t 
h^O{Z\^tz. lll5t=fcV>T. M-fbls4 OcTjm^^y 
>'N'4 3\.Z\iZ.-^<r)mm>4 1 . 4 2;!)^iS{t^>/xTfcO, 

mf.mA4c\m\t^4 1 icj; o^-^b^n. ?s»««4 
A , 4 B MWt^m. t ^ tifzmzmm 4 2 j; 0 ^-fb^ 

ixh. mi\L^4 1 (Cj; 0^-fb$iX7t?Sf^cWt44C(i, R 

«SJ|S|4 5co«-fb®s 1 1 {ciSi(tTlsarF:fri^{ci«tB$ 
ix, ±fim^bas 1 1 x%it^tih. -^j. m-ftB4 2 
i-z J: 0 mit ^ tifz-mi^m^ 4 a , 4 b com^mi . 
®s 1 2i,zft]i,fxi^m:T:fj\^izmtii^ti. ^.izmms 

1 2T-^^b$fl.g.. 
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[0024] ^iti-^ -yj-sA 3 tc{±^-v >->s-jaSiffltob 
-^-h 1 1-h 1 immhixx^'o. ^^y^<^f^<D 

IISISi5^a4 6Th-:$'h 1 5~h 1 7 c7)^mS.iMm-t 

4 8-ct-^h 1 1 . h 1 2(D¥tm&^mmthztiz 
jK-fe>-^4 9co?^ajvSjK{ca'5v^r?S;Siiiii^a5 ot- 

t-^hl3, hlA<r>^m-M^Um-t^Zt\,Ziir)^ff 

[0025] mtl£. ?S{*:«^4 A— 4 CO%ttA^ll6 
fc^-r i 3>5rii-^. m-fkffis 1 1 fcit/S 1 2<±-e^i-e' 
ixM^^vSJKT l lfcJ;yTl 2(c$ijffll$ix^. ^co/i 

M{*^^W4 A— 4ccov>-rix(cji^LTi>g3i^m-fb 
mz^t'^xmiSMW^tz •? cr>%i\:M.<^m±^m^ z t if 

X'^h. 

[ 0 0 2 6 ] i: C 5T\ ta!*c7)^-fk^coiS^t, . SWC 
^^btlSr2^ffl«LT, -*TlS«cRf44A, 4B^^ 

-ft L . m-^x-mwrnm 4 c s: ^-f t-r -g. i a (c-r^xti' . 

ix-fixc7)?S***t44 A— 4 ClcMLTjgjl^-ftjSSi-r 
i. i: ifX' 1= i. *v ^g*^:^M-fb-r -!> t Mz^^j: 3 x 

hr-yrt^-i.. — :^r, ^m:m<^mmcr)%im\.zi:ti 

ZtifX'^h. 

[0027] ^rfc. ±a5c7)^JiSc7)JB«T{i. ?m««4 
A , 4 B {loi -iT {i*^!)tt*^fJH.T t ^-S COTIS-^ LT — 
nSI5S154 1 i,zX ^m^'ti,Xdt<zl.fzi}<. ^mVfPsfAA 
A— 4 Ccoftttfi*i5i,Hc^^&*ft-^{;:(i, ^m^^A 
4 A-4 C icit LT#^ nS^gPSrigft'l. J: 3 LT i ^ 

[0028] -m3<r)mw.<r>mm- 
m7. 8 {4*^Bflcoii 3 commmm ^^•tmx-h'o. 

C BrMiaT'$)-i.o 'SriJ. [217. 8(cjBUT. 02, 3 

i3i-cogi5^^tc{ii5]-coi?-^ L . arx-im^^sii 
^r'p'ij'iztm-t y y y 'J 6 i<7)p^m { nm^m 2 
2(1) fcfi. m-itU2oi,zM\ii]-thm.mi,z7H^i,zm^-t 

h-S>yyb 2«^IS(t^»nri3 0, ^cO^>':?'-6 2lC{iaP 
.^fflt-:7h2 1. h2 2i3j;LN-ia;K-fe>'Hf6 3*iiSft 

[00 29] ^>i7'6 2(cr«UtTi«l±J$^x/L^ai*:Wf46 

4(±. 9yy(,2(n%Am^2<:i^zi.^%\\c^ti^, ^ 

2(ci§(t^>ii7^ct-:J' h 2 1 , h 2 2fcJ:l/^« 
•fe >'-9- 6 3 (ilS^llllgiS^^ 6 5 t^Jgfg? tir D , f-V 
yys;:^#:2 1 a i 0^^i«*^^O?flJK^C$lJ^^P$i^TV^^ . 
— :^r, t-:J'h 1— h 9(7)^S!i4{±. ■^-r>>'N'2(s:*2 1 
a(CK(t'^iX3t?SJ!g-b>'-9-3 1 <7)1^tiJiS«(CSo'V^T?a 



[00 30] *^)!ife<^m?'7)$^^t^<7)^-^^, , ^ 1 con 

mmmt mm^z^-itms 200-^- y/-<^f^2 1 aco 
'i^&ti,mi,zm%^x'^^j:oi,zmfS.i-x^^^<7)x\ mi 

^z^ ^m:W.<Dmmx-\,i. mi(n^mcr)mmcr)Xo^z%it 

^-irWN'2 l<73-g|5$r?fc£tCjSJK$iJtJPt--S.<50t(iM^ 

0. mmi,z%mhtifz:!^yyb 2<7)?sjK&M:iti$'jp-r 

[ 0 0 3 1 ] %nzXhM%-{t^-^cOimt,i±l,z 

^ yy (> 2<r>±mx-mz^cox\ %it^^yj^6 oco^ 

V--y:/^'ifdmi,Zl,i. y^y>'2 l ^ri'hLT^i^^" 

6 2$-fflSiJ(3z5t?f>-r-I.C:t*^f ^(^fz^. 

-y^i^mtmmztcttnmz. mmti:^ u-=~yy 

[0032] (mm) m9t,z^-t^-it^7 on. m 
7. aizTik x^fzmL^ammmx'h "9 , 11 5 <mAY.^ t 
nm^z--r><7)mmA 1 . A2i^ttz{,(7:>x'hi>, % 

-ft^-v >'/N'7 3c7)f--p y^N'*^? 4 (3(ill^3E:&Sr[e]{c 

Sffi-r^Rl§SP7 7*i^jS:§fL. -ecOf-V W<:*:f2|c7 
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